Objectives: This study aimed to assess perceptions of the educational environment in Oman among medical undergraduate students and interns using the Dundee Ready Education Environment Measure (DREEM) tool. Methods: This cross-sectional study was conducted between October 2016 and April 2017 at the Oman Medical College (OMC), Sohar, Oman. A total of 737 medical undergraduate students and interns from the OMC and College of Medicine & Health Sciences of Sultan Qaboos University in Muscat, Oman, were invited to complete the DREEM questionnaire in the form of an online survey. Mean overall scores, subscale scores and individual item scores were subsequently compared between undergraduate students and interns. Results: A total of 418 undergraduate students and interns completed the survey (response rate: 56.7%). The mean overall DREEM score was 130.75 ± 12.69. While interns had higher mean DREEM scores than undergraduate students, this difference was not significant (133.00 ± 17.64 versus 128.50 ± 15.53; P = 0.326). The mean score percentages for the perceptions of learning (66.7% versus 58.3%; P = 0.028) and perceptions of teachers (75% versus 68.2%; P = 0.038) subscales were significantly higher among OMC interns compared to undergraduate students from the same college. The perceptions of the environment subscale received the lowest mean score percentages among undergraduate students and interns from both colleges. Conclusion: Overall, medical undergraduate students and interns viewed the educational environment in Oman in a positive light. It is possible that undergraduate students' perceptions of the educational environment may become more favourable as they progress with their medical career and become interns.
T he goal of medical education is to produce graduates with the necessary knowledge, clinical skills and professional attributes to be successful doctors. 1 To a certain extent, a physician's level of competence in these areas reflects the educational institution they attended and the medical education they received. 2 Therefore, it is vital to appraise the educational environment in which medical students learn, including the institutional culture, curriculum and learning climate. 3 Meaningful learning correlates positively with students' perceptions of their educational environment, as this can influence how, why and what students learn. 4, 5 While various tools are available to allow medical educators to evaluate students' perceptions of their educational environments, the 50-item Dundee Ready Education Environment Measure (DREEM) tool is currently most frequently utilised. [6] [7] [8] The DREEM tool is a widely accepted and globally validated instrument for assessing the educational environment in undergraduate medical institutions and has five subscales including perceptions of learning, perceptions of teachers, academic self-perceptions, perceptions of the environment and social self-perceptions. [5] [6] [7] The internal consistency of the questionnaire has been validated in previous research. 9 Such tools can help educational administrators identify problem areas at the curricular or institutional level and make necessary changes, resulting in significant improvements in the learning environment and, therefore, student performance.
In Oman, the Ministry of Health recognises the importance of developing health education and training programmes so as to ensure a high level of clinical care. 10 However, to the best of the authors' knowledge, no studies to date have analysed medical undergraduates' and interns' perceptions of the educational environment in Oman. As such, this study aimed to assess undergraduate students' and medical interns' perceptions of various aspects of the educational environment in Oman, including a range of topics directly related to the educational climate and every day learning. In addition, this study aimed to identify specific problem areas for elucidation and improvement.
Methods
This prospective descriptive cross-sectional study took place at the Oman Medical College (OMC) in Sohar, Oman, between October 2016 and April 2017. Students in the clinical phase of the OMC medical degree programme (i.e. years 5 and 6) and phase III of the medical degree programme at the College of Medicine & Health Sciences of Sultan Qaboos University (SQU) in Muscat, Oman, were eligible to participate in the study. In addition, former medical students who had graduated from either institution during the 2016-2017 academic year and begun internships were also included. As all 737 eligible students and interns at these institutions could be contacted and were given an opportunity to participate in the study, a precisionbased sample size calculation was not performed.
The original English-language version of the 50-item DREEM tool was incorporated into an online survey using QuestionPro ™ software (QuestionPro Inc., San Francisco, California, USA). 7 Subsequently, a link to the survey was forwarded to the institutional e-mails of all eligible students, with a three-week timeframe to complete the questionnaire. Responses to the questionnaire were monitored in real time using the QuestionPro ™ software (QuestionPro Inc.).
Reminders to complete the survey were sent to previously established WhatsApp groups (WhatsApp Inc., Menlo Park, California, USA), whenever available, and follow-up e-mails were sent every fifth day. The QuestionPro Inc. online assistance team was consulted to overcome any technical difficulties in the electronic delivery of the questionnaire and data collection. In cases where these issues remained unresolved, printed questionnaires were hand-delivered to the participants.
Responses to each individual item in the DREEM survey were scored on a five-point Likert scale from four to zero as either strongly agree, agree, uncertain, disagree or strongly disagree, respectively. 7 Nine negatively-worded items (items #4, #8, #9, #17, #25, #35, #39, #48 and #50) were reverse scored. In total, the maximum overall DREEM score was 200, indicating an ideal educational environment. 7, 9 All questionnaires with incomplete data were excluded from the analysis. The overall total scores and those of each subscale were calculated separately for students and interns at each college, with average scores tabulated for each group. Agreement or disagreement with individual items was calculated by combining responses in the agree and strongly agree categories and the disagree and strongly disagree categories, respectively. 11 The total scores, subscale scores and individual item scores were expressed as means ± standard deviation. The mean scores of undergraduate students and interns were compared using a Student's t-test. The Statistical Package for the Social Sciences (SPSS), Version 17.0 (IBM Corp., Armonk, New York, USA) was used for the data analysis. The level of statistical significance was set at P <0.050.
This study received ethical approval from the Institutional Proposal Evaluation Committee of the OMC. All participants gave informed consent, either via digital acknowledgement during completion of the online survey or by signing a written consent form. The privacy and anonymity of the participants were ensured at all times during the delivery and collection of the questionnaires.
Results
Of the 737 medical undergraduate students and interns at OMC and SQU invited to participate in the study, a total of 418 completed the questionnaire (response rate: 56.7%). Of these, there were 326 undergraduate students (response rate: 58%) and 92 interns (response rate: 52.2%). There were significantly higher response rates among the OMC undergraduate students (74.3% versus 65%; P = 0.001) and medical interns (47.8% versus 51.7%; P = 0.002) compared to those from SQU.
The mean overall total DREEM score was 130.75 ± 12.69 [ Figure 1 ]. While interns had higher mean DREEM scores than undergraduate students, this difference was not significant (133.00 ± 17.64 versus 128.50 ± 15.53; P = 0.326). The mean score percentages per subscale (i.e. the percentage out of the total available score per subscale) among medical undergraduate students and interns from both colleges is shown in Figure 2 and Table 1 . According to subscale, the mean score was 30.50 ± 5.90 for perceptions of learning (63.5%), 34.00 ± 5.80 for perceptions of teachers (77.2%), 27.25 ± 3.32 for academic self-perceptions (85.1%), 28.00 ± 6.20 for perceptions of atmosphere (58.3%) and 20.25 ± 5.80 for social self-perceptions (72.3%) items. The mean scores of individual items "more positive", while the score for the perceptions of teachers subscale suggested "movement in the right direction". In addition, the mean scores for the academic self-perceptions, perceptions of the environment and social self-perceptions subscales indicated "confident feelings", "a more positive attitude" and "not too bad", respectively. 7 In terms of percentages of the total available score, the academic self-perceptions subscale had the highest mean score percentage, followed by the perceptions of teachers subscale for all participants, apart from SQU undergraduate students. Similarly, a study from the United Arab Emirates (UAE) conducted among faculty members found that the perceptions of teachers and perceptions of learning subscales had the highest mean scores, whereas the lowest mean score was noted in the social self-perceptions subscale. 20 The psychological wellbeing of medical undergraduate students and interns is of paramount importance in terms of ensuring learning retention and quality healthcare delivery. 3 Although the mean subscale scores observed in the current study were highly encouraging, an analysis of the mean scores for individual items in the DREEM tool indicated a need to improve student accommodation services and recreational facilities. In addition, there was a need to improve the atmosphere in the classroom during teaching, which might be more conducive to students asking questions during class. Very few of the students and interns were of the opinion that their medical colleges had a good support system for stressed students, implying that these institutions of the DREEM tool are shown in Table 2 . The percentage of positive, neutral and negative responses for individual items of the DREEM tool are shown in Table 3 .
Discussion
To the best of the authors' knowledge, this study is the first to report the perceptions of medical undergraduate students and interns regarding the educational environment in Oman using the validated DREEM tool. Overall total DREEM scores have been reported to range from 45.0-72.5%. 11, 12 The overall total DREEM score observed in the present study was high and comparable with findings from established international medical schools in the UK, South Africa and Ireland. 1, 12, 13 However, mean scores reported from medical schools at the University of East Anglia and University of Birmingham in the UK and the University of Lund in Sweden were higher. [14] [15] [16] In contrast, studies of medical schools in Korea, Germany and Spain have reported lower DREEM scores. [17] [18] [19] Such varied results could be due to potential differences in the learning preferences and social lives of these diverse student populations. Additionally, variations in students' and interns' perceptions may also reflect the complex construct of the learning environment at any educational institute.
According to standard interpretations of DREEM subscale scores, the mean score for the perceptions of learning subscale in the current study was deemed Other studies from the Middle Eastern region have addressed students' perceptions of the educational environment at various medical colleges [ Table 4 ]. 11, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] In general, the scores of medical schools in previous studies from 2004-2010 were much lower compared to those reported from more recent studies. 11, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] This observation suggests that significant improvements have been made to the learning environments of medical schools in the region. The results of a study from the UAE found that the use of an integrated curriculum led to significantly more had inadequate facilities to cope with academic and/ or social life-related stress. Therefore, the authors of the current study recommend prioritising the establishment of organised student support systems and psychological counselling centres at both the OMC and SQU so as to address the issue of stress among undergraduate students and interns. Further studies should be conducted to evaluate the effects of stress on academic performance during medical training in Oman and elucidate underlying factors that may lead to stressful conditions. independent. In addition, there is some scope for cultural bias with use of this tool. 35 Other limitations include lack of analysis of the effect of demographic factors such as age, gender and nationality on the overall DREEM and subscale scores. However, it should be noted that approximately 80-90% of the sample consisted of Omani females; as such, nationality and gender were unlikely to have affected the results. Another limitation was the overall lower response rate of interns compared to their undergraduate counterparts; this was due to difficulties in locating interns providing clinical services at different hospitals in Oman. Additionally, there was a higher response rate among students and interns at OMC compared to those from SQU; this was probably due to the fact that the study itself was conducted at OMC, potentially resulting in greater awareness of the study among the OMC-affiliated participants.
Conclusion
Overall, the findings of this study suggest that medical undergraduate students and interns at the OMC and SQU viewed the educational environment in Oman in a positive manner. Moreover, it is possible positive perceptions compared to a discipline-based curriculum. 20 A previous study conducted in Ireland reported similar results. 12 These findings highlight the importance of curricular reforms in improving the overall learning environment of medical schools.
In the current study, interns on the whole had more positive perceptions of the educational environment compared to the undergraduate students. In contrast, investigators from Saudi Arabia and Iran have reported that second-year undergraduate students had higher DREEM scores compared to third-year students. 25, 26 It is possible that curricular differences and the use of heterogeneous samples from different sociocultural backgrounds could result in these varying observations. Curriculum planners in Oman should heed the feedback of medical students and interns, as their opinions may be valuable in determining potential areas for and methods of improving the learning climate at specific institutions, thus ensuring the students' and interns' preparedness for clinical work. 34 The findings of the current study are limited by pre-existing constraints and criticisms of the DREEM tool, particularly its psychometric properties, as items included in the DREEM subscales may not be wholly that undergraduate students' perceptions of the educational environment may become more positive once they graduate and become interns.
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